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CHAPTER I 
THE PROBLEM 
1. Statement of the Problem 
What is the effect of college training upon individuals? More 
specifically, do college students become more alike or more unlike in 
, 
respect ~o -the achievement involved _iµ a college co~se as a _result 
of taking the course? That is the ques tion ~hich this s tudy will inves-
tigate. 
The imp9rtance of this que ~tion to the educator is that it invol-
ves educational techniq~e and philo~ophy. I~ it is found that our ed-
ucational sys tem decreases individual differences and ha~ t~ eff~yt 1 
therefore, of equalizing opportunity, our philosophy of uniyersal edu-
cation as an impor\ant fa~tor in the achievement of democracy is valid. 
On the other hand, if our present educational ~ystem is found to in-
crease individual differences, t4ereby making for inequality of oppor-
tunity, we are working in direct opposition to our philosophy of democ-
racy. 
In the first case, our educational technique would be shown to be 
adapted to the demands made upon education in a democracy; if the sec-
ond case were shown to exist, a change in our educational sys t em te 
bring about the objectives of democracy is indicated. 
To the psychologist this que stion is important because it involves 
the problem of heredity and environment. If training decreases individ-
ual differences, it i s as sumed t hat differences in a chievement a r e due 
to inequality of opportURity , which i s a~ envi ronmental f actor. If 
training increase s individual di f ference s it i s assumed t hat diff erences 
in a chievement are innate, and that those differ ences wil l be increased 
by training. 
2. Summar y of Rel evant Lit erature 
Reed1 , i n 1931, so compl etel y summarized previous liter a ture on 
pr a ctice and individual differ ences t hat to give such a review here is 
unnecessary. In t his monograph he ha s reworked the dat a given by the 
experimenter in each study in which i t was reported in sufficient de-
t ail, and reports the coeffi ci ent of var i at ion , the r atio of the aver-
age of the three highes t and lewest s cores at the beginning and end of 
practice, and the correl ation between .ini t ial t rial s cor e and percentage 
0f gain. 
Reed considers these measures a s val id because they show the most 
consistent results of the many measures which have been used . He re-
ports that in 59 ca ses in which he cal culated t he r atio of highe s t to 
lowest scores , the ratio decrea sed in 95 per cent. In 77 per cent of 
t he 70 cases in which he secured the coeff i cient s of var i ation a de-
crea se in the measure was f ound . In 93 per cent of the 58 exper i ments 
in which he obta ined the correlation between initial performance and 
gross gain, t hese correlations were negative . 
Reed ther efore concludes that in a majority of cases practice will 
decrease the variability of a group . 
1 . Reed, H.B. "The Influence of Tra ining on Changes in 
Variabil ity of Achievement", Psychological Monographs , Vol. 61 , No. 2, 
pages 3-32. 
In t hi s same monograph Reed r eports a new experiment wi th t he yo-
yo top , in which the above measures show a decrease in variability; and 
also an inve stigation by Edwards2 which was made under Reed's supervis-
i on. 
Edwards applied t he mea sures suggested by Reed to the test results 
secured in a survey of a Color ado -public s chool system. He concludes 
t hat ordi nar y s chool tra i ning decreases the variability of a group . 3 
Carro14, in 1932, t e s ted college s tudents in silent r eading and 
in making mar ks with t he wrong hand. He use s t he coef f i ci ent of vari-
ation as his measure , and concl udes from his re sults t hat the members 
of a group be come more alike with pr act ice . 
Per15 , a year l ater, studied t he problem of variabil ity usi ng as 
subjects fourth grade pupils in a New Yor k public school. The t ests 
used were a mar king t est , a symbol- digit sub s t i tution tes t, a Turki sh-
Engli sh Vocabular y Test , and an Arithmeti c Tes t . Her r esults were ex-
pres sed in r aw scores , and in terms of a modi f" ed "T" scale made from 
t he s cores •f pupi l s i n t he f i f t h and s i xth grades on t heir firs t trial 
a t each test. 
Using an i ncreased s i gma a s an i ndi ce.ticm of increased var i abilit y 
beth r aw s cor es and 11T11 s ctJres shevv increase . The use 4if t he m0di fied 
"T" score di d not give any s i gnificant difference from the resul t s gf 
t he use of t he raw scores . 
2. Edwards , C.J., "The Infl uence of Tr aining f or Changes in- Varia-
bili t y ef Achievement." Ma ster's These s , We s t e rn St a t e C®llege. 
3. Reed , op. cit., page 57. 
4. Carr ol, R. P., "The 'Ef f ects of Pra ct ice on t he Homogeneity of 
a Group"·, Jr. of Ed . Psych. Vol. 23 , pages 462- 464. 
5. Perl, R.E., "The Ef f ects of Practice on Indi vidual Diff erences . " 
Archi ves ef Psychology No. 159, page 48 . 
Ill 1934 Anastas i 6 used coi l ege student s a s t he subjec t s for an ex-
periment on the effect of pr actice on variabilit y . She used four tests, 
Cancellation, Hidden Words , Symbol-digit, and Vocabulary, scaliRg t hem 
on a group of 1,000 students of both sexes . A practice group was se-
lected from the l0wer part of t hi s s cale, and t heir impr ovement measured 
in terms of t he scale . Using t he st andard devia t ion a s a measure she 
concl ude s t hat individual differences tend t o increase with practice and 
that, $ther things being equal, the better subj e cts tend t o improve more 
t han the poor er . 
Ewert7 car ried on a s tudy of t he problem of measures t o expr ess 
changes in individual differences . He cri ticise s t he measures which 
have been pr eviously used and sugges t s t hat the trend of recent i nvesti-
gat or s towar d the conclus ion that practice decreases variability i s an 
~ll usion due to overlooking the f actor of diffi culty . He offers a tech-
nique for weighting measures for diffi culty , and using t hese measures 
ar rive s a t contradictory ·re sults as to t he effe ct of pr a ctice on var ia-
bility. 
The mos t r e cent summary of the s t a tus of t he questi on as t o what 
effect practic·e has on i ndi vidual differences i s pr esented by Burns. 8 
He surveys t he fi el d , s:wnmarizing all the studie,s whi ch Reed9 reviews , 
and in addition t hose of Per1, lOEwert , ll Anas t asi,12 and Burns.13 He 
6. Anast a s i, Ann, '~act i ce and Variability'' @Fsychological 
Monogr aphs , 1934, Vol. 65 , No. 5, pages 53-54 . 
7. Ewert, H., "The Ef fect of Pract ice on Individual Differences 
when St udied with Mea surement s Weighted for Difficulty ." Jr. of 
General Psych., 1934, Vol . 10 , page s 249- 285. 
8. Burns , Zed H. "Pra ct i ce , Var i ab i lity and Motivation ." · Jr. 
of Ed . Research , Vol. 30, pages 403-420. 
9 . Reed, H.B. Op. Cit. 
10. Perl , R.-E. Op. Cit. 
11. Ewer t, H. Op. Cit. 
12. Anas t asi, Ann, Op. Cit. 
13. Burns , Zed H. "The Effect of Pract ice on Individual Differen-
ces Under Varying Conditions of Motivat ion," Unpublished Doct or 's Dis-
sertation, University of Cincinnati, 1937. 
shows in this summary that in thirty-six of the studies presented in-
creased variability was found, in thi~ty-six decreased variability was 
found, and in fourteen no definite conclusions were reached. He also 
shows that when recalculations have been made seven agree with the orig-
inal conclusion that variability increa ses, seventeen agree with the 
original concius ion that variability decreases with practice, while the 
rem~ining sixteen disagree with the origina~ conclusions reached. 
Burns attributes this lack of aggreement to the fact that the f actor 
of motivation has been overlooked in many of these studies , over forty 
per cent f ailing to mention i t at all. 
It is to be seen from this survey that investigators are f ar from 
atgreement as to the effect of training on individual differences , and 
that the problem is not finally solved . From these reports we may in-
fer that the concl usion one makes is depende~t upon the measures used. 
It is als& poss ible to infer tha t change in variability may be a func-
tion of the ability tested . The writer hopes t o add worth-while infor-
mation to the general problem, and particularly to the problem of the 
effect OL college courses on individual differences. 
CHAPTER II 
-' PROCEDURE 
1. The Fort Hays Plan 
In the fall of 1933 Fort Hays Kansas State College ins tituted a 
plan for te sting freshman students in the college which was des igned to 
insure that each student has a proper background for college work in 
each of four general fields before he is permitted to enroll for spec-
ialized courses in that field. Since the plan i s still in the process 
of development, the procedure for each year from which data were used · 
in this inves tigation will be discussed. 
In September, 1933, each Freshman took the following tes ts : Hen-
mon-Nelson Test of Mental Ability and the Iowa High School Content Exam-
ination which contains the following sections: English, Social Science, 
Mathematics, and General Science. The scores on the Henmon- Nelson Test 
of Mental Ability and the English and Social Science tests were scaled 
using the McCall 11T11 as a unit. Ea.ch individual's sco.res on the English 
and Social Science tests were totalled to give a score arbitrarily 
designated as a Humanities score, and these were also scaled by the 
McCall 11 T11 technique. 
In 1933 two survey courses were offered , one in English Literature 
and Composition, and one in Civilization and Culture (Humanities). Stu-
dents who had a T score of 50 or more on t he mental te st and 50 or more 
in the English Test were permitted to enroll in regular courses in 
English; all others were required to t ake English Survey. Students who 
had a T score of 50 or more on the Mental Test and 50 or more in the 
combined Humanities s cale were permitted t o enroll in regular courrses 
in History or other Social Science; those below 50T were r equired t o 
t ake the Survey course in Civilization and Culture before t aking regular 
courses in the f ield. 
Those same tes t s were administered to these s tudents · in January 
1934 , May 1934, and to t hose who returned to s chool in September 1934. 
In September 1934 the college offered three survey courses: Eng-
lish Literature and Composition , Civilization and Culture, and Biolog-
ical Science. 
To determine exemptions from the Survey Courses t he enrolling 
Freshmen took the Henmon-Nelson Test of Mental Ability , a te s t in the 
field of Humanities constructed by the Hays faculty, a te s t in English 
Literature and Composition. constructed by the faculty , and the Emporia 
.Biological Science te st, ,:1932 form. i'he scores on ea ch of these tests 
were scaled by the McCa:11 ·11T11 technique, and exemption from the Survey 
Courses in a/particular field was granted those with a 11 T11 score of 50 
or more in the Mental Test and 50 or more in the Survey Course in the 
field. Others were required to take the Survey Course before taking 
regular courses in the field. 
These same tests were taken by this group in J anuary 1935 and May 
1935. 
In September' of 1935 the same procedure as the preceding year was 
carried out with a few changes. All the tests were constructed by the 
Fort Hays faculty, except, of course, · the Mental Tes t, for which the 
Henman-Nelson test was again used. There were t wo te sts in English: 
one over composition and one over literature, but no Survey Course was 
offered in Literature in the fall semes ter of this year. Exactly the 
same procedure was followed in determining exemptions as in the preceding 
year. 
The same tes t s were administered to this group in Januar y 1936. 
2. Groups Used 
From the preceding di scussion it can be seen that such division as 
has been described makes it possible to f orm more or less homogeneous 
groups, so arranged that the individuals within each group receive the 
same training--as nearly equal training as our educational system offers. 
For the series of te s t s from September 1933 to September 1934 the 
following groups were used: 
(1) Iowa English scores of non-exempt Freshmen enrolled in 
the English Survey. · 
(2) Iowa English scores of exempt Freshmen enrolled in Advan-
ced Compos ition 26. 
(3) Iowa Social Science scores of non-exempt Freshmen enroll-
ed in the Humanities Survey. 
(4) Iowa Social Science scores of exempt Freshmen enrolled in 
0 other His tory and Social Science. 
for t he series of test s from September 1934 to May 1935 the f ollow-
ing groups were used: 
(1) Fort Hays Humanities examination scores for non-exempt 
Freshmen enrolled in Humanities survey. 
(2) Fort Hays Humanities examination scores for exempt Fresh-
men enrolled in History 0r other Social Science. 
< (3) Fort Hays English examination scores for non-~xempt Fresh-
men enrolled in English Survey. 
(4) Fort Hays English examina tion scor es f or exempt Freshnen 
enrolled in Advanc.ed Composition. 
( 5) Emporia Bi.ology Tes t scores · f or non- exempt Freshmen en-
rolled in Biol ogy survey. 
(6) Emporia Biology Tes t scores for exempt Freshmen enrolled 
in other Biologi cal Sc i ence . 
For t he series of tests from September, 1935 to January 1936, the 
same groups as t hose for 1934-35 were used , except tbat the scores for 
the English Groups were on the Fort Hays Engl i sh Composit i on Test , and 
t he scores for t he Bi ology gr oup were on the Fort Hays Biology Test. 
Thus, we have f our groups f or whom we can measure variability f rom 
Septembe r to September, six groups for whom we can measure variability 
from September to May, and s i x groups for whom we can measure variabil-
ity from September to January. 
No person. was incluq.ed in t he se groups who d i d not t ake all t he 
t ests i n a series. 
3. Measures Used 
In th~s study t hree t ypes of me~sures of variabili ty have been 
used, one of which is based on r aw scores, and t he other t wo upon diff-
erent techniq1.J.!3S of abs.el ute s caling. 
The measure based upon raw s c.ores is V, the coefficient of _  var-ia-
tion, or 100 sigma . This measure was calculated f 0r ea ch administra-
mean 
tion of the t est and the chang~ ir\ -its value from the first ·to last 
testing computed·~ \ ~ increase in the ratio is taken as an indication 
of divergence while a :'decrease indica tes convergence. _yhe critical 
ratio of each of the~e changes in V was also obtained, in order t• 
.t . • 
• t • 
\ :\' 
. 
determine whether or not the change was signif icant. 
The first measure based upon absolute scaling is the use of the 
McCall "T" technique to create a scale which is sufficiently extensive 
to include any changes which might be made in t he group t hrough train-
ing. To accomplish t his t he scores of t he entire group of Freshmen 
who took ea ch test the f irst time it was administered were scaled by 
McCall's method. Then the scores for each group on each te st were trans-
formed into the units of the "T" scale, making direct comparisons possi-
ble bet ween various te s tings of a group since all scores were in terms 
of an absolut e scale. 
This measure was particularly useful in determining the effect of 
training on the variability of .the highest and lowes t of a group. The 
raw scores of the low individuals of a group on the first testing were 
averaged and the average expressed in terms of t he absolute scale. The 
same process was followed in the case of the high memb ers of the group. 
Then the "T" score corresponding t o the aver age raw score of t hese 
same individuals on succeeding administrations of the t est was com-
puted, and gain of ea ch group from first testing to l ast testing express-
ed in absolute units. 
It will be seen tha t in terms of this measure i f the gain of the 
higher group exceeds t he gain of the lower group, they may be said to 
diverge, while if the lower group gains more than the upper, a conver-
gence in variability is to be concluded . 
Because of the nature of the gr oups, whereby the highest interval 
of a non-exempt group or the lowest interval of an exempt group may 
contain several individuals with the same score, it was not possible 
to limit the above measure to the initially three highest or lowest. 
In each case, however, the numbers in the highest and lowest gr oups 
were as nearly equal as possible. 
The second measure based upon an absolute scale is an adaptation 
of Thurstone•sl technique for scaling tests . This method consists in 
scaling t he scores of each test in terms of its own distribution, and 
then expressing all of the scores in terms of the sigma of one of the 
distributions. 
In adapting Thurs tone 1 s t echnique to this problem group intervals 
were used as Thurst one uses questions . Using the frequencies of the 
f irst and l as t t e stings, the difficulty value of each group interval 
was de t ermi ned i n terms of i ts deviation from the mean of its distribu-
tion. The~ a ssuming the mean of the fir s t tes t i ng as O and the sigma 
of the first tes ting as 1, t he mean and sigma of the last testing were 
expressed in the same units.l Thus a direct comparison of the sigmas 
of the t wo tests is an indication of t he effect of the college courses 
on individual differences . An increased s ' gma indicat es that the var-
iability of the group has increased , while a decrea sed sigma indicates 
decreased variability. 
The critical ratios for the differ ences in the sigma values were 
computed to determine if the differences were significant. 
The conclusions of this study ar e based upon results obtained from 
the se measures. They are, t her efore, dependent upon the validity of 
the measures. Which of t hese is _the best , or whether there may be oth-
. er measures more valid, i s another . probl em. 
1. Thurs,tone., L.L. "A Method .of Scaling Psychological and Edu-
cational Test s . 11 • Jr. of Ed. Psych., · Vol. 16, Pages 433-451. 
TABLE I 
Distribution of the English _Non-exempt, 1933, enrolled in 
Tl Raw 
Score Score 
67 65 
64 60 
60 55 
58 50 
55 45 
52 40 
48 35 
44 30 
40 25 
35 20 
30 15 
Number 
Mean 
'Sigma 
V 
Q3 
Med. 
Q1 
55T or above 
ave. 
N. 7 
35T or, oelow 
ave. 
N· = 9 
Difference 
in faver 
of high 
Mean 
Si~a 
English Survey, and taking the tests as shown 
Frequency Frequency Frequency Frequency 
Sept. '.22 Jan. '.24 Ma;y '3/± Se:et. '.2~ 
1 2 
1 3 1 
4 5 4 
1 3 7 5 
4 7 9 10 
9 16 9 11 
13 13 14 14 
14 11 5 11 
15 5 7 1 
4 3 3 7 
5 1 1 1 
65 65 65 65 Change 
Sept. to Sept . 
33.19 39.96 42.35 39.73 
-0.7 
8.2 9.89 11.52 10.59 
24.7 24.70 27.05 25.4 
Raw T Raw T Raw T Raw T ~w T 
"' 
39.20 51.36 44.92 54.95 50 . 54 58.22 46.88 56.13 7.68 4.77 
33.03 46.42 39.80 51.84 41.39 52.83 39.46 51.57 6.43 5.15 
27.41 41.93 33.29 46.63 35.89 48.71 33.29 46.63 5.88 4.70 
51.90 58.76 46.10 55.66 JJ.90 59.56 48.90 57.34 -J.00 -1.42 
20.00 35.00 30.70 44.56 30.60 44.48 28.80 43 .64 t8.80 +8 . 04 
31. 90 23.76 15./4.0 11.10 23 . 30 15.08 20.10 14.30 -1 . 80. -9-46 
Thurstone Data 
o.o 
1.0 
o.893 
1.195 -0.195 
1. This 11 T11 scale is the scale for the entire group who took the 
test in Sept. 1933 . 
CHAPTER III 
RE;SULTS 
·l. Presentation of Data 
Table I (page 12 / shows the compl et e dat a f or one group used in 
this study: t hose students non-exempt from English Survey in t he Fall 
of 19.3.3, and who took the test in September·, 19.3.3 ; J anuary, 1934_; May, 
1934 and September 19.34 , This t able i s presented i n t he t ext t o 
facilita te discussion. Corresponding t abl es for the other fifteen 
groups will be found in the Appendix. 
From this t able can be read t _he frequencies a t each testing and 
also the "T" scale corres~_onding to the interval s on t he r aw distribu-
tion • . This "T" s cal e was constructed f r om t e scores of the entire 
group who took the te s t in September , -"193.3 , and is used as an absolute 
scale into the terms of which r aw scores may be converted for direct 
comparison. 
Following the table, we find next t he number of sub j ects and the 
means, sigmas , and V's of the distributions of the r aw s cores. Next 
we find the Q3, the Medi an,_ and the Q1 f or each testing expressed in 
raw scores and in equivalent "T" scores , wi t h the amount s of gain f r om 
first to las t testing. The_ average r aw score and corresponding 11T11 
score for the individuals with an initial score of 55 11T11 .or above and 
·o{ .35 "T" or below are shown, with the average r aw and "T" s cores of 
these same individuals on the remaining ·t estings . From this is ob t ained 
the gain of the initially highest and initially lowes t individuals from 
the fir s t testing to the last and also the spread between the averages 
of the initially .highest and of the initially lowest individuals on suc-
ceeding testings. The last two figures in the row named "Difference in 
favor of high" s~ow the difference. between the gains of the averages of 
the initially highest and i?itially lowes t s cores f r om first to last 
testing. 
The last items shown on the table a r e the means and sigmas of the 
first and las t testings, and the change in the value of sigma. 'The 
mean and sigma of the first testing are assumed to be O and 1 respec-
tively, and those of the las t testing are calculated in the units of 
the fir s t by the Thurstone absolute scaling technique . 
As the results of particular m~asures are discussed, the informa-
tion needed will be gathered from Table I and the corresponding tables 
in the appendix, in order to present the data under discussion in uni-
fied form. 
2. Further Dis cussion of Measures 
Table I will serve a s an excellent example in the discussion of 
measures which can be considered valid in a problem of this kind. The 
fir st thing that strikes the eye as one examines. the frequencies on 
successive testings is that the group seems to have spread out over a 
larger ·section of the scale. This, superficially , might be taken a s in-
' 
dieation of increased variability. This conclusion, however, is upset 
by th~ consideration that such a measure gives only the extremes of 
the group and also by the fact that one has no assurance that the units 
on a raw-score scale are equal. Changes in spread along a raw-score 
scale as determined by the appearance of the frequency table must be 
abandoned as a measure because of its superficiality. 
The next measure which occurs to one is the sigma of the group. 
An increased sigma c_ould be taken as indicative of increased variabil-
ity, while a decreased sigma would indicate a decrease in variability. 
An examination of Table I shows that the raw sigma has increased from 
8.20 to 10.~9 from first to last testing, and we might conclude that 
this is evidence of increased variability~ But sigma is a measure of 
dispersion about a mean, and Table I shows increase in the mean from 
33.19 to 39.73 from September to September. As Reedl pointed out, a 
s~gma in raw score units has meaning onl y in relation to its average, 
and raw sigmas from two or more te~ts cannot be compared directly. 
This leads us to conclude that the comparison of r aw si gmas alone should 
be discarded as a measure, and that the V' s may be used as valid mea-
sures of the changes in variability of a group since they express the 
change in sigmas in relation to t heir means. 
A measure of variability, which is recommended by Anas t asi2, is 
the construction of a "T" scale from the data obtained from a large 
group of which the experimental group is a part. The McCall 11 T11 tech-
nique is designed to ·construct a scale of absolute units so that the 
achievement required to rise f!om 30 to 3~ on the s cale is the equal of 
that required to rise one point at any other position on the scale~ 
Let us return to our examination of Table I to compare the use of the 
raw score and 11T11 score in this problem. 
Using raw scores, we see that the Q3 has risen from 39. 20 to 46.88, 
1. Reed, H.B. Op. Cit. page 19 
2. Anastasi, Ann, Op. Cit. page 22 
a gain of 7.68 units, ·while Q1 has raised from 27.L;l to 33.29, a gain 
of only 5.88 units. We might conclude from this t hat t he group had 
increased in variability. However, we must remember that these are raw 
scores, and that we have no knowledge of the relative v~lue of units 
on various points on the scale. We do not know, for example, whether 
the gain of 7.68 units made on Q.3 is l arger or smaller, absolutely, t han 
the gain of 5.~8 units made on Q1. Hence we discard t he r aw scores as 
valid measures because they are not direct ly compar able and turn to ·the 
1. 
'r 
"T" scores, whicli are directly comparable, if t hey are what their in-
ventor claims them to be. In this particular case we find that the Q.3 
has gained 4-17 "T" while Q1 has gained 4.7 11T11 • Thus, we see that t he 
apparent i,~crease in variabilit!,., which was indicated _by comparison of 
raw scores, is due to the f act that the units on t he raw scale are nQt 
equal. , We will accept the "T" scal e as vali~ , and discard· the raw scores 
in this connection. 
In addition to measuring the variability of the gr oup by comparing 
the gain in 11T11 uni ts made on Q.3 and Qi, we are abl~ to investigate 
t he effect of college tra ining on the extremes of a group by the same 
method. By finding the 11T" score gains made by the initially highest 
and lowest individual s of a group from fir s t testing to the last, we 
can deter mine if these groups which were most widely separ ated on the 
first testing have naintained t heir relative positions , or if the t wo 
groups are farther apart in achievement or clQser together. In the 
case of Table I we find tha t the highest group made a gain of -1.42 "T" 
while the lowest group made a gain of 8.04 "T". Thus , a t the end of 
the test series the spread between the initially highest and lowest 
groups had decreased by 9.46 "T" units. 
Because an absolute s cale presents what is probably the be st method 
of comparing the performance of groups on different testings , we have 
also used the Thurstone absolute scaling t echnique already mentioned (page 
11). This scale3 is cons tructed by determining the difficulty value of 
each interval in a r aw distribution in terms of the per cent of the group 
at each te sting attaining that interval and the amount of overlapping in 
the performances ~f the two groups. Then, assuming the mean of the first 
testing to be O a,nd the sigma to be 1, .the mean and sigma of the last 
t esting are obtained in terms of the same units in which the fir st are 
expressed. Thus, s ince the sigma of the last testing is expressed in 
terms of the sigma of the first testing, they may be directly compared, 
and an increased sigma will indicate an increased variability, while a 
decreased sigma will indicate a decreased variability. 
The measures which we shall use as the basis for the results and 
conclusions in the remainder ?f the chapteT are, then: the V's based 
on raw scores, the comparisons of "T 11 scores for C-rtain groups , and the 
comparisons of sigmas arrived at by the Thurstone technique. 
3. Results Based upon the Coefficient of Varia tion 
Table II (Page 18) shows the change s in the value of V from the 
first testing to the l ast in each of the sixteen groups tested. Exam-
ining the table we find that seven groups show a change in Vin the di-
rection of convergence, four show a change in the direction of divergence, 
while five show such slight change a.s to indicate no change. When the 
critical ratios of these differences are obtained, however, it is seen 
that in no cases are these differences statistically significant . There 
3. Thurstone, Op. Cit. 
.LO 
TABLE II 
Changes in Value of V wit h their Critical Ratios 
Diff. 
Group V V Diff. Sigma Sigma * Diff. Diff. 
1933 Series Sept . '33 Sept. '34 
Engli sh Non-
Exempt 24 .7 25.4 ,t-0.7 3.11 0.220 58 
Humanitie s 
Non-Exempt 25.8 23 .4 -2 .4 2. 90 0.827 80 
English Ex-
empt 30.8 25 .9 -4.9 4.44 1.110 86 
Humanities 
Exempt 18 .6 17.4 -1.2 3.28 .J68 64 
---------
1934 Series Sept . 134 May 1 35 
Humanities 
Non-exempt 18. 60 23 .. 60 +5.00 2.72 1.84 96 
English Non-
Exempt 12.10 15 .20 +3.10 1.34 2. 32 99 
Biology Non-
Exempt 12. 80 11.85 -0 . 95 1.35 0.704 76 
Humanities 
Exempt 21.20 15 .60 -5 .60 2.79 2.01 98 
Engl 1Sh Ex-
empt ·9. 97 9.90 -0 . 07 o. 88 0.08 54 
Biology Ex-
empt 16.40 13.46 - 2. 94 1.36 2.16 99 
1935 Series Sept. '35 Jan. 136 
English Non-
Exempt 28.40 23.7 -4 .70 2.28 2.60 99 
Humanities 
Non-Exempt 21.20 26. 3 f5 .10 2.21 2. 23 99 
Biology Non-
Exempt 15.85 15.6 -0 . 25 1. 53 0.163 56 
English Ex-
empt 17.70 16.5 -1.20 1.70 0. 706 76 
Biology Ex-
empt 13.40 13.6 +0 . 20 1.74 0. 0115 50 · 
·Human. Ex. 13.80 15.4 +l. 60 2. 60 0. 615 73 
* Chances in 100 the di fference is greater t han zero 
are six cases in which there are ninety-s ix, ninety-eight, or ninety-
nine chances in one hundred that the true difference i s gr eater t han ze-
ro, which would seem that they might indica t e a trend. Examination, 
however, shows that of these s i x , three indicate convergence while the 
other three indicate divergence. 
As a result of these dat a , it may be concluded that college cour-
ses have no statisticall y significant effect upon the individual diff-
erences of a group as measured by the coefficient of variation. 
4. Results Based upon the "T" Scale 
From the use of the 11T11 scores it is possible to present evidence 
concerning the variability of the group as a whole and the extremes of 
the group. Table III (Page 20 ) shows the gains on Q3 and on Q1 of each 
te s ting in terms of "T" scores, and a lso shows the gain of Q3 minus the 
gain of Q1 in 11T'' units . If this gain is positive it indicates tha t the 
group is be-coming more unlike; if it is negative it indicates that the 
group is becoming more alike. In the same t able are shown the gains of 
the initially lowest and initially highest individuals in t erms of "T" 
units, and also the gain of the highes t minus the gain of the lowest in 
"T" units. As above, a positive value here indicates increased varia-
bility, a negative value, decreased variability; but in t hi s case it 
concerns the extremes of the groups, r a ther than the entire group. 
An examination of Table III in regard to the dif ference in gains of 
Q3 and Q1 shows that of the sixteen groups the difference is less than 
l in eight cases, and that of the remaining eight cases , five are posi-
tive, indicating increased variability, while three are negative, indi-
cating that the group has become more alikes From these data we may 
TABLE III 
Compari son of Gains on Q3 and Q1; and of initially highest and l owest 
individuals of each group in t erms of 11 T11 scale 
Gain on Gain on Diff. in Gain of Gain of Diff . in 
Group Q3 Ql favor of Highest Lowest favor of 
hi h hi h 
1933 Series 
English Non-
Exempt +4-77 +4 . 70 -+0. 07 -1./4.2 -t8 . 04 -9-46 
Humanities 
Non-Exempt -4-3. 00 -t3.68 - 0.68 -0 .54 +9 .28 -9.82 
English Ex-
empt +2.48 +3. 04 - 0.56 +0 .10 t5 -90 -5 . 80 
Humanities 
Exempt +4-44 -tl.15 +3.29 +5.25 t ?.12 -1.82 
1934 Series 
Humanities 
Non-Exempt t l3.19 t-13 .88 -0.69 +12.08 t 2J.88 -11.80 
English Non-
Exempt t l0.91 + 6.36 -+4-55 +- 6.94 +13.96 - 7.02 
Biology Non-
exempt +13.15 +12.63 .. 0.52 t ll.20 +24-50 -13 .JO 
Humanities 
Exempt + 3.50 t 4.57 - 1.17 t 4.90 + 4.32 0.58 
English Ex-
empt + 3.86 t 3.73 + 0.13 ¾- 0.60 t 5.05 - 4.45 
Biology Ex-
empt 10 .47 4- 4.19 - 4.66 - 9. 90 t 8 .JO -18.20 
--- .---------------
1935 Series 
English Non-
Exempt +11.67 +11.84 - 0.17 + 8_.14 t 2J.06 -14.92 
Humanities 
Non-Exempt +11.63 -t 9.91 + 1.72 -t 9.53 +19.60 -10.07 
Biology Non-
Exempt -t-21.90 +19.13 + 2.87 tl8.53 t20.89 - 2.36 
English Ex-
empt - 2.99 + ~~79 - 4.78 -10.34 + 1.93 -12.27 
Hwnanities 
Exempt t- 2.85 + l.89 + 0.96 - 3.40 +14.50 -17.90 
Biology Ex-
empt t 6.15 + 4.89 -t 1.26 t 1.60 t 6.42 - 4.82 
draw the conclusion that the e!fect of college courses upon the varia-
bility of a group as measured by this method i s not significant . 
A comparison of the gains of the ini tiall y hi ghest and lowest 
groups, however, reveals def inite evi dence that the individual differ-
ences of the extremes of a group are lessened . Fifteen of the sixteen 
groups show a negat ive r esult , and t welve of these have a value l arger 
t han t he l ar gest dif f er ence shown bet ween Q3 and Q1• The one positive 
r esult showing a gain of only +0. 58 i n f avor of the hi gh is so small 
as to be indicative of no change . 
Comparing t he consi s tency of t he indications of the dif ferences 
bet ween t he gains of the initi ally highes t and lowest i ndividuals with 
t he contradi ctory nature of t he di fferences in the gains of Q3 and Q1, 
and comparing the size of the dif ferences in the t wo cases, we may con-
clude that while the vari ability of a group as a whole is not affected 
by college courses, t here i s a definit e indica tion that the ext remes of 
the group become mor e alike . 
5. Results Based Upon the Thurstone Technigue 
The r esults of calculating the means and sigmas of the l ast tes t -
ing of each group are shown in Table I V (page 22). In thi s t able the 
mean of the fir st tes ting was assumed t o be 0 in each case and the s i g-
ma to be one, hence these values are not shown. The means and s igmas of 
the l a st testing are shown in each case, with the change in the s i gma, 
the standard deviation of the change or difference , the cr itical r atio , 
and the chances in 100 that the true di fference is greater than zero . 
In Table IV we find the changes in sigmas for fif t een of the six-
t een groups. It was impossible to calculate the da t a for the Biology 
TABLE IV 
Changes in Sigmas from first t esting to last calculate4 by 
Thurs tone Technique 
---------------
lMean 
Diff. 
Group lSigma in Sigma Critical .3chances 
SigIRa----Iliff-r Ratio----~~------
1933 Series Sept. '34 Sept. '.34 
English Non-
Exempt o.893 1.195 -t .195 .434 .45 67 
Humanities 
Non-Exempt 0.600 0 . 912 - .088 .101 . 87 80 
English Ex-
empt 0 •. 217 0.897 
Humanities 
- ,.103 .278 .37 64 
Exempt 1.157 2.350 t l.35 · .603 2.24 99 
------------------------------------------------------------------------
1934 Series May '35 May '35 
Humanities 
Non-Exempt 4. 018 2.50 -j,1.50 .782 1.92 97 
English Non-
Exempt 3.060 2.31 t l..31 .630 2 . 03 98 
Biology Non-
Exempt Not Sui'ficient Overl ap 
Humanities 
Exempt 0.602 1..04 t .. 04 .343 .12 54 
English Ex-
. empt 0.577 0.889 - .111 .316 .36 64 
Biology Ex-
empt 0.282 0.875 - .125 • .311 .40 65 
------------------
,, 
1935 Series Jan. '36 Jan. '36 
English Non-
exempt 2.453 1.510 .51 .484 1. 05 85 
Humanities 
Non-Exempt 
Biology Noti-
1.604 1.400 + .40 .460 .87 80 
Exempt 5.300 2.590 +1.59 .742 2.12 98 
English Ex-
empt 0.140 0.704 - .296 .386 .77 77 
Humanities 
Exempt 0 • .342 1.540 -ti . 54 • .392 1.38 91 
Biology Ex-
empt 0.7J5 0.997 - . 003 .874 .004 50 
1. The mean of the fir st testing is as ~umed to be o, the si gma to 
equal 1. 
2. Difference in favor of the high · 
3 . Chances in 100 that tne true difference is greater t han zero 
Non-Exempt group in the 1934 series a s there was insufficient overlap-
ping in the distributions. The sigmas in this t able may be compared 
with the sigma of the first testing, since they are expressed in the 
same units. A sigma on the last te sting of less than one is an indica-
tion of decrease in the variabil ity of the group, while a sigma of more 
than one indicates increased variability. 
In Table IV eight of the sigmas are greater than 1, the remaining 
seven aTe less. Further, when the critical ratios of the differences 
are determined, it is seen that none of the dif ferences are signif icant. 
While it is true that the four critical r atios which are highest (97 or 
more chances in 100 that the true difference is greater than zero) 
would indicate a trend towar d the increasing variability of the group, 
we are statistically justified in the conclusion that when the changes 
.in the variability of a group are measured by t he Thurstone absolute 
scaling technique, college courses have no significant effect upon the 
individual differences of the group. 
CHAPTER IV 
CONQLUSIONS 
In .this study we have decided upon three measures as valid when 
applied to the que stion of what effect college courses have upon indi-
vidual differences of a group. They are the coefficient of variation, 
the difference in the gain of· Q3 and Q1 measured in the units of a 11 T11 
sc~le constructed from the scores of the entire group taking the test 
the first time, and the comparison of the sigmas of the first and last 
tes tings when calculated by the Thurstone ab solute scaling technique. 
Using these measures our conclusion is that college courses as 
they are conducted at present have no significant effect upon t he in-
dividual differences of the group enrolled i n the course. This con-
clusion is supported by the results obtained by all three measures. 
We have used as a measure of the variability between the ex-
tre_mes of a group the diff ere nee in gains of the initially highest 
and lowest individuals in terms of 11T11 units. Our conclusion based 
upon this measure is that the extremes of a group become more alike 
with training in college courses. This should be a source of encourage-
ment to the .low individuals in a group at the beginning of a course, 
and suggests that the f act that they can make such gains upon the 
highest in the group may be used as a motivating f actor. 
We realize that these conclusions are dependent upon the measures 
used. If more satisfactory measures should be found we hope that they 
may be applied to the important ques tion with which this study deals. 
These conclusions are presented with no idea of f inality and in 
the hope that they may be of aid to other invest i gat or s working in t he 
same field. 

TABLE V 
Distribution of Humanities Non-exempt, 1933, enrolled in 
Humanities Survey , and t aking t he test as shown 
Tl Raw 
Score Score 
75 84 
72 80 
68 76 
65 72 
63 68 
61 64 
59 6D 
58 56 
56 52 
54 48 
51 44 
48 40 
45 36 
42 32 
39 28 
37 24 
34 20 
31 16 
Numb er 
Mean 
Sigma 
V 
Q3 
Md. 
Q1 
58T or a-
bove (ave) 
N = 7 -
37T or be-
low (ave) 
N:9 , 
Differ ence 
in f avor 
of high 
Mean 
Sigma 
Frequency Frequency · Frequency Fr equency 
Sept. ' 3~ J an . ' 34 Ma;y ' 34 Se2t . '34 
1 
1 
1 2 
2 1 · 
4 4 4 
3 7 11 4 
4 6 11 4 
4 8 5 8 
7: 10 6 9 
11 4 11 12 
10 15 6 7 
7 8 7 12 
11 4 3 7 
6 3 2 1 
5 · 1 2 · 
3 1 1 
1 
72 72 72 72 Change 
33 . 19 39 .96 42 .35 39 . 73 Sept . to 
8 . 2 9 .89 11.52 10 . 59 Sept. 
21+ . 7 24.70 27.05 25.4 t0. 7 
Raw T Raw T Raw T Raw T Raw --'I' 
39. 2 51. 36 44 .92 54 -95 50.54 58.22 46. 88 56.13 +7 . 68 +4 -77 
33.03 46 .42 39 .8 51.84 41.39 52 .33 39 .46 51.57 +6-43 +5 . 15 
27.41 41 .93 33 . 29 46 .63 35 -~9 48 ,71 33 . 29 46 . 63 +5 .88 +4 -70 
51.9 
20 . 0 . 
31.9 
o.o 
l._O 
58 .76 46 .1 55.66 53 .9 
35 .0 30.7 44- .56 30.6 
23 .76 15.4 11.10 23 . 3 
Thurstone Dat a 
59 .56 48 . 9 57 .34 -3 . 0 - 1.42 
44.48 28 . 8 43 .04 +8 .8 +8.04 
15.08 20 .1 14.30 -11.8 -9-48 
0.893 
1.195 
1. This "T" s cale is the scale f or the entire group who took the test 
in Sept. '33. 
TABLE VI 
Distribution of the English Exempted Group, 1933, enrolled in 
Advanced Composition, and who took the t ests as shown 
T Raw 
Score Score 
100 
95 
79 90 
73 85 
"70 80 
69 75 
68 70 
67 65 
64 60 
60 55 
58 50 
55 45 
52 40 . 
48 35 
44 30 
40 25 
.... 35 20 
JO 15 
Number 
Mean 
Si gma 
V 
Q1 
70T or a -
bove (ave ) 
N = 6 
52T or be-
l ow (ave) 
N = 7 
Difference 
i n f avor 
of high 
Mean 
Sigma 
Frequency Frequency Frequency Frequency 
Se:12t. 123 J an. I 3£t Ma;y · 1 3£t Se:12t. ' 3~ 
1 
1 1 
1 1 1 
4 3 4 2 
2 3 4 3 
3 3 5 
1 3 2 
3 4 5 2 
7 5 ,-- 2 4 
6 4 6 6 
6 9 7 6 
2 1 4 6 
5 2 1 0 
3 1 1 . 1 
1 1 1 
1 
1 
1 1 
41 41 41 41 Change 
57.5 · 64 . 09 63.48 62 . 75 Sept . to . 
17.75 15.95 17.80 16 . 25 Sept . 
J0 . 8 24.9 28 . 1 25.9 - 4.9 
Raw T Raw T Raw T Raw T Raw T 
64 .82 66 . 89 76. 25 69 . 25 79 . 58 691'92 ·76 . '75 69 .37 +11. 93 ~2 -48 
57.08 61.66 62.5 65.5 59 .58 6J.66 59 .58 6J . 66 + 2.5 +2.00 
45.63 53 .58 52. 92 59.17 51. 6 
84 .7 
39 .5 
45.2 
o.o 
1.0 
72.8 
51.6 
21.2 
87.7 76. 2 88 . 2 
46.0 55. 6 49 -5 
41.7 20.6 J8 .7 
Thurstone Data 
58.64 51.04 58.42 + 5.31 +3.04 
76.8 84.8 
57 . 5 49.5 
19.3 35.3 
72 . 9 + ·0 .1 tO.l 
57_.5 · +10.0 +5-9 
15.4 
0. 217 
0.897 
- 9.9 -5.13 
- 0 .103 
1. This 11 T11 Scal e i s the scal e for the eritire grou whi ch took t he 
t est in September 1933. 
TABLE VII 
Distribution of t he Humanities Exempt Group , 1933 , enrolled i n 
other History or Social Sci ence, and who t ook t he t ests as shown 
l: T.,·· R?,W, Frequency Frequency Fr e uency Frey_uency 
Score Score Sept. '33 Jan . ' 34 May 1 34 SepL ' 34 
96 1 
79 92 0 
77 88 • 1 J 2 
75 84 3 J 0 
72 80 2· 3 4 2 
68· 76 3 0 2 7 
65 72 4 5 3 2 
6J 68 4 2 2 2 
61 64 4 4 6 3 
59 . 60 1 6 2 4 
58 56 5 3 3 4 
56 52 1 2 0 1 
54 48 2 0 2 1 
51 44 1 0 1 
48. 40 J 1 
umber 30 JO 30 JO Change 
Mean 63.87 6$.8 72 . 27 70.13 Sept. to 
Sigma 11.88 11 . 24 11.56 12. 2 Sept . 
V. 18.6 16.34 16.0 17.4 -1.2 
Raw T Raw T Raw T Raw T Raw T 
Q3 7J.5 66.l~ 75, 6 67. 7 82 !:;> 73. ~8 78 • 5 7 70 • 5, 7 +5 . 07 +4-44 
Md ' 66 .0 62. Q 67. 0 62 .5 n .·o 65 . 0 'iD .o 64 . 0 +4 .0 ;-2 . 0 
Q1 56 .4 58.1 61.0 59 .5 64 .33 61 .17 6o . 5 59 . 25 +4.1 tl.15 
68T ot a-
bove (ave ) 
N = 4 78 . 75 70.75 86.0 76,.0 84 .75 75~J8 86 . o 76 . o -t7 . 25 +5.25 
51T or be- ', 
l ow {ave ) 
N = 4 42 . 5 49 .88 60 . 5 59 . ~5 60 . 75 59 . J8 .54 .-0 57 . 0 +11.5 -+7 .12 
Differ ence 
in f avor 
of high 3q. 25 20 .87 25. 5 16 .75 24 . 0 l ? . QO ~2 . 0 19.0 -4.25 -1 .87 
\ 
Thurs t one Da ta 
Mean o.o 1.157 
Sigma 1.0 2 .J 5 tl.35 
1. Thi s 11 T" scale i s the scale for tha en±i re group which took the 
t es t Sept., 1933. 
TABLE VIII 
Distribution of the Humanities Non-Exempt, 1934, enrolled in 
Humanities Survey, and ta.lcing the t es t s as shovm 
iL Raw Frequency Frequency Frequency 
Score Score Sept. '34 Jan. I 35 May 135 
73 / 115 1 -
70 llQ 0 
68 105 0 
66 100 1 0 
65 95 0 2 
63 90 2 5 
62 85 1 4 
60 80 3 5 
59 75 6 9 
57 70 6 8 
55 65 12 6 
53 60 7 3 
50 55 10 8 
48 50 13 8 4 
45 45 14 1 2 
42 40 13 3 3 
39 35 11 0 0 
35· 30 6 1 0 
32 25 3 0 
29 20 1 
26 - 15 :t 
Number 61 61 61 Change 
Mean 42.75 65-.12 70.86 Sept • .'to 
Sigma 7.95 13.10 16.70 Sept. 
Vt 18.6 20.6 23.9 t 5 .o 
Raw- T Raw T Raw T Raw T 
Q3 49.19 47-51 73".13 58.25 81.75 60.7 t 32:56 -tl 3 .19 
Md 43.8 44.24 61.1 55 ~82 72.18 57.87 t28. J8 t lJ.63 
Q1 37-39 40.43 56.13 50. 68 58. 28 54.31 -4-20.89 +13.88 
48T or above 
(ave.) 
N = i3 51.4 48.56 72.2 57.88 81.6 60.64 -tJ0 . 2 +12.08 
33T or below I 
(ave.) 
N = 4 26.0 32.6 56.3 50_. 78 68.7 56.48 +Jo.48 23 .88 
Difference in 
favor of high 25.4 15.96 15.9 7.10 12.9 3,.16 - 0.28 -11.80 
Thurstone Data 
Mean o.o 4.018 
Sigma 1.0 2.50 - 1.50 
1. This n T" scale i s the scale for the entire group which took the 
test Sept. 1934 . 
TABLE IX 
Distribution of :English Non-Exempt, 1934, enrolled in 
English Survey, and talcing the tests as shown 
Tl Raw Frequency Frequency Frequency 
Score Score Sept. '34 Jan . '35 May '35 
66 120 2 
63 115 1 8 
61 110 2 3 
58 105 4 16 
56 100 11 12 
53 95. 26 16 
51 90 1 23 13 
48 85 17 11 10 
46 80 . 20 15 12 
44 , 75 23 4 6 
42 70 18 6 1 
39 65· 13 2 3 
35 60 5 0 
33 55 5 l 
29 . 50 3 2 
Number 105 105 105 Change 
Mean 75.74 92.31 95 .26 Sept . to 
Sigma 9.15 9.95 14.45 Sept . 
V 12.l 10.7$ 15 . 2 ... 3.1 
Raw T Raw T Raw T Raw T 
Q3 82.81 47.12 . 98.32 54.99 105.7 58. 03 +22.89 10.91 
Md 76.85 44.74 93.15 52.26 96.41 53.84 t l9.56 9.10 
Q1 70.06 42.02 84. 75 47 .9 85 .63 48.38 + 5.57 t 6 • .36 
48T or above 
(ave.) N = 18 87.5 49.5 94.1 52.64 101.l 56.44 +1.3.6 t 6.94 
Below 35T 
(ave.) N = 8 5.3.38 33.15 76.75 44.74 82.88 47 .11 t 29.5 +13.96 
Difference in 
favor of high 34.12 16.35 17.35 7.90 18.22 9.33 i l5 .9 + 7.02 
Thurstone data 
Mean o.o 3.06 
Sigma 1. 0 2.31 t 1 • .31 
1. This 11T11 scale is the scale for the entire group which took the 
test Sept. 1934. 
TABLE X 
Distribution of the Biology Non-exempt , 1934 enrolled in 
Biology Survey, and taking the tes t s as shown 
Tl 
Score 
65 
63 
60 
58 
55 
52 
49 
4-5 
41 
38 
37 
29 
26 
Number 
Mean 
Sigma 
V •. 
Q3 
M& 
Q1 
Raw 
Score 
71 
67 
63 
59 
55 
'"51 
47 
43 
39 
35 
31 
27 
23 
47T or ab ove 
(Ave.) N = 10 
29T or below 
(Ave.) N = 5 
Difference in 
favor of high 
Mean 
Sigma 
Frequency Frequency Frequency 
Sept. '34 Jan. ' 35 May '35 
1 
3 
6 5 
11 16 
16 20 
25 17 
15 14 
23 9 6 
27 2 2 
19 
10 
2 
3 
84 84 84 
39-38 53.81 55-48 
5. 04 5.84 6.56 
12.8 10 .8 11.85 
Raw T Raw T Raw T 
43.35 45 .35 58.0 57. 25 60.0 58.5 
40.18 42.18 53.56 53.77 55.6 55.45 
36.26 38.95 49 -7 5;t.03 50.7 51.78 
45.1 47.1 53.8 54.1 59.6 58.3 
27. 4 27.8 50.2 51. 4 51.4 52.3 
17.7 19.3 3.6 2.7 8.4 6.0 
Thurstone Data 
Did not overlap sufficiently. 
Change 
Sept. to 
May 
- 0.95 
Raw T 
+16.65 tl3.15 
+15./4.2 4-13.27 
.1.14 ./44 H2.63 
+14-5 · +11.2 
+24.0 -r24.5 
- 9.5 -lJ.3 
1. This "T 11 scale is the scale for the entire group who took the 
t est in Sept. 1934 . 
TABLE XI 
Distribution of Humanities Exempt, 1934, enrolled in other 
History or Social Science, and t aking the tes t as shown. 
Tl Raw Frequency Frequency Frequency 
Score Score Sept. '34 Jan. '35 May 135 
145 1 
80 140 
79 135 
78 130 
76 125 l 
75 120 0 
73 ll5 1 3 
70 110 3 1 3 
68 105 0 3 1 
66 . 100 l 6 3 
65 95 2 0 2 
63 90 4 0 5 
62 85 3 6 4 
60 80 1 2 6 
59 75 7 7 4 
57 70 6 4 1 
55 65 3 4 4 
53 60 7 5 3. 
50 55 5 1 0 
48 50 1 
45 45 1 
Number 42 42 42 Change 
Mean 77.5 84.88 87.62 Sept. to 
Sigma 15 .7 18.65 13.7 May 
V 21.2 21.9 15.6 -5.6 
, ,.. Raw T Raw T Raw T Raw T 
Q3 ' 89.17 62.83 102.08 66.83 100.83 66.33 +11:66 t3-50 
Md · -75.0 59.0 80.0 60.0 86.25 66.5 +11 . 25 t 7.50 
Q1 ·63.9 54 . 56 70 .63 57. 25 75.63 59.13 11.73 +4 -57 
66T or above 
(ave .) N = 4 10,8 •. 25 69 . 3 107. 75 69.1 118.0 74.2 + 9.75 +-4-9 
Below 53T 
.... _ t,. 
, · ,:, .... f 
(ave .) N = 5 5?t6' 51.56 68 .6 56.44 67. 2 55.88 t 9 .6 4.32 
Difference 
in f avor of 50.56 17.74 39.15 12 .66 50.8 18. 32 - 0.15 - 0.58 
hi h 
Thurs tone Data 
Mean o.oo 0. 602 
Sigma 1.00 1. 04 -0.04 
1. This "T" scale i s the scale for the entire group which too~ the 
test in Sept. 1934. 
TABLE XII 
Distribution of .the English Exempt, 1934, enrolled in Ad-
vanced Composition , and t aking the 
Tl Raw 
Score Score 
80 135 
75, 130 
71 125 
66. 120· 
63 115 
61 110 
58 , 105 
56- 100 . 
53 95 · 
51 90 
48 85 
46 80 
44 75 
42 70 
.Number 
Mean 
Sigma 
V 
Q3 
Md 
Q1 
66T or above · 
(ave.) N = 11 
. 52T or below 
(ave.) N = 12 
D:i,.fference in 
favor of high 
Mean 
Sigma 
Frequency Frequency 
Se2t. '34 Jan. 1 l 5 
l l ' 
1 2 
4_ 8 
' .7 l5 
13 12·. 
13 18 
17 21 
25 17 
21 14 
25 11 
·6 
1 
1 
127 127 
105.33 107. 84 
10.5 12.·15 
9.97 11.28 
Raw T - Raw T 
112. 7~ 62.11117.61 64.57 
103.5 57 .4 108.21 59. 93 
96.15 53.69 99.55 55.73 
.124.8 70.8 126 . 2 71.96 
90.7 51.28 92.3 51. 92 
34.1 19.52 33.9 20.04 
'I'hurstone ~~ta 
o.oo 
1. 00 
te st as shown 
Frequency 
Mar - ' 35 
2 
3 
7 
21 
18 
19 
20 
18 
10 
5 
2 
0 
2 
127 
111.83 
11 . 05 
9.9 
Raw T 
119.93. 65 . 97 
111.71 61.68 
103.54 57 .42 
125.5 71.4 
100 .83 56.33 
24.67 15. 07 
0.577 
0.889 
Change 
Sept . to 
May 
-0.07 
Raw T 
+ 7.15 +3 .86 
+ 3.21 +4 -28 
+ 3.72 +)• 73 
-t o.~ 7 .\-0 .6 
+10.13 +5.05 
-10.06 -4-45 
- 0.111 
l. This 11T1! scale i s the scale for the entire group which t ook the 
te tin Sept. 1934. · 
TABLE XIII 
Distribution of Biology -Exempt, 1934, enrolled in othe; 
Tl Raw 
Score Score 
80 91 
76 87 
75 83 
72 79 
68 75 
65 71 
6.3 67 
60 63 
58 59 
55 55 
52 51 
49 47 
45 43 
41 39 
.38 .35 
.37· ..31 
29 27 
Number 
Niean 
Sigma 
V 
Q.3 
Md 
Q1 
68T or above 
(ave._) N =· 10 
49T or below 
(ave.) N = 1.3 
Difference in 
favor of high 
Mean 
Sigma 
Biology, and taking the te st as shown 
Frequency Frequency 
Sept. 'J4 Jan. '35 
1, 
0 
0 l 
3 2 
6 1 
6 5 
6 18 
11 2.3 
16 19 
17 20 
25 16 
26 9 
5 5 
2 
0 
0 
1 
122 122 
58.98 60.25 
9.68 8.84 
16.4. 14.65 
Raw T Raw T 
6.3.91 60.68 66.39 62. 5.3 
56.18 55.89 60.68 58.84 
50.92 51.94 53.75 54.06 
78.7 71.7 68.9 63.95 
46.5 48.5 53~ 7 54.25 
32.2 2.3.2 15.2 9.7 
Thurstone data 
o.oo 
1.00 
Frequency 
May 1 35 
3 
6 
6 
11 
25 
33 
12 
14 
7 
4 
0 
1 
122 
61.79 
8.32 
13.46 
Raw T 
6.3.28 60.21 
61.78 59.39 
56.5 56 .13 
65.4 61.8 
57.4 56.8 
8.00 5.00 
0.282 
0 .. 875 
Change 
Sept . to 
May 
-2.94 
Raw T 
- 0.7 - 0.47 
t 5.6 + 3.5 
+ 5.58 t 4.19 
-1.3 • .3 - 9.9 
-tl0.3 + 8 • .3 
-23.6 -18.2 
-0.125 
1. This 11T11 scale is the scale for the entire group who took the 
test in Sept. 1934. 
3b 
TABLE XIV . 
Di.stribution of the Eµ.glish Composition Non-exempt , 1935 
enrolled in Survey, and taking the test s as shown 
Tl Raw Frequency Frequency 
Score Score Se:et. · 1 ~2 · Jan. ·~6 
68 60 3 
67 57 2 
64 54 5 
60 51 12 
58 48 18 
56 45 13 
54 42 15 
52 39 14 
51 36 2 15 
48 33 22 11 
46 JO 20 4 
44 27 21 10 
42 24 20 6 
39 21 12 3 
36 18 15 2 
34 15 6 
_ 31 12 10 
27 9 4 
22 6 2 
Number 134 134 Change 
Mean 25.56 41. 44 Sept. to 
Sigma 7. 26 9.81 Jan. 
V 28.4 23 . 7 - 4 .7 
Raw T Raw T Raw T 
Q3 Jl.58 47.05 49. 08 58.72 "Tl7.50 +11 . 67 
Md 26.7 43.8 42.2 54.13 +15 .5 .,.11. 05 
Q1 20.3 J8.J 35.14 50.14 +14.84 +11. 84 
50T or above 
(ave.) N = 14 35.0 50. 0 . 48.21 58.14 t l J.21 - 8 .14 
Below 34T 
(ave .) N : 15 11.26 28.01 36. 2 51.07 24.94 23.06 
Difference in 
f avor of high 23.74 21.99 12.01 7.07 -11. 73 -14.92 
Thurstone Dat a 
Mean o.oo 2. 453 t0 .51 
Sigma 1. 00 1.51 
1. This "T" scale· i s the scale for tha entire group who took the 
test in Sept ., 1935. 
TABLE XV 
Distribution of Humanities Non-exempt, 1935, enrolled in Sur-
vey, and talcing the tests as shown 
Tl Raw Frequency Frequency 
Score Score · Sept. '35 Jan. 1 36 
78 96 1 
76 93 2 
73 90 1 
69 87 2 
67 84 2 
66 81 0 
64 78 '-2 
62 75 3 
60 72 4 
59 69 5 
58 66 1 
57 63 8 
55 60 11 
54 57 8' 
52 54 12 
51 51 11 
48 48 16 7 
46 45 17 6 
44 42 19 3 
43 39 7 9 
41 · 36 15 2 
38 33 12 2 
36 30 11 6 
34 27 13 2 
31 24 0 
29 21 4 
.24 18 1 
15 . 0 
12 0 
9 0 
12 6 1 
Number 116 116 Change 
Mean 38.82 57.Jl Sept . to 
Sigma ·8.25 15.06 J an. 
V 21.2 26.3 +5-1 
(Continued) 
1. This "T" scale i s the scale for the entire group· which took the 
test in Sept . 1935. 
TABLE XV .Q_Qgi. 
Change 
Sept. 135 Jan. 136 Sept. to 
Jan. 
Raw T Raw T Raw T 
Q3 /44.05 45.37 63.0 57.0 +18.95 .;,11.63 
Md 39.43 43.14 56.5 53.7 +17.07 110.56 
Q1 32.73 37.79 47.5 47 .7 --+14. 77 + 9.91 
48T or above 
(ave.) N = ·16 48.93 48.93 67.37 58.,4.6 +18./44 + 9.53 
31T or below 
(ave.) N : 6 · 18.8 24.3 41.7 43.9 +22 .9 +19.6 
Difference in 
f avor of high 30.1.3 24.63 25.67 14.56 - 4.46 -10.07 
Thurstone Data 
Mean o.o 1.604 
Sigma 1.0 1.40 +0.40 
.... 
TABLE XVI 
Dis tribution of Biology Non-exempt, 1935, enrolled in the 
Biology Survey, and taking the tes t as shown 
Tl Raw Frequency Frequency 
Score Score Sept. '35 J an . I 35 
76 1 
74 4 
72 0 
75 70 4 
74 68 5 
70 66 4 
68 64 7 
65 62 13 
63 6b 12 
62 58 9 
60 56 11 
58 54 5 
57 · 52 7 
56 50 6 
54 48 6 
52 46 2 
50 44 2 
47 42 16 1 
45 40 14 4 
44 38 16 0 
41 36 15 1 
40 34 12 0 
37 32 11 1 
35 30 8 0 
33 28 5 1 
31 26 2 
30 24 0 
29 22 2 
26 20 5 
Number 106 106 
Change 
Mean 36.05 58.24 Sept . t o . 
May 
Sigma 5.72 9.1 
,, 
'J 15.85 15.6 - 0. 25 
(Continued) 
1. This "T" scale is the scale for the entire group which took the 
test, Sept. 1935. 
TABLE XVI Cont. 
Change 
Sept. '35 Jan. ' 35 Sept . to May 
Raw T Raw T Raw T 
Q3 40.5 45.75 63.77 67.65 -t23 . 27 +21.90 
Md 37.07 42.6 59.3 62.65 -t22.23 ~20.05 
Q1 32.82 38. 23 52.17 57 .36 1-19 .89 +19.1.3 
47T or. above 
(ave.) N = 16 42.81 48.22 63.75 66.75 +20.94 +18.53 
3JT or -below 
(ave.) N = 14 24.71 .30 . 25 45.14 51.14 +20 .4.3 +20. 89 
Diffe rence in 
favor of high 18.10 17.97 18.61 15.61 + 0.51 - 2 • .36 
Thurstone Data 
Mean o.o 5 • .30 
Sigma .1. 0 2.59 tl.59 
TABLE XVII 
Distribution of English Composition Exempt, 1935, enrolled in 
Advanced Composition, and taking the test a s shown . 
Tl Raw 
Score Score 
77 
73 
71 
68 
67 
64 
60 
$8 
56 
54 
52 
51 
48 
46 
44 
Number 
Mean 
Sigma 
V 
. Q3 
Md 
Q1 
68T or above 
(ave.) N=lO 
Below 52T 
(ave.) N = 19 
Difference in 
favor of high 
Mean 
Sigma 
69 
66 
63 
60 
57 
54 
51 
48 
45 
42 
39 
36 
33 
30 
27 
Raw 
57.21 
45 .3 
40.22 
63.4 
36 .8 
26.6 
Frequency Frequency 
Se2t. '32 Jan. I ,26 
l 
l l 
3 0 
5 1 
3 4 
14 20 
8 12 
7 21 
10 14 
15 5/ 
16 9 
19 4 
5 
4 
2 
102 102 
47. 47 47.86 
8 . /.,0 7 . 83 
17 .7 16.5 
T Raw T 
67.07 54.os 64 .08 
56 . 2 49.14 58.76 
52.81 42 . 9 54.6 
71. 27 51.7 60.9.3 
51.27 40.8 53. 2 
20 . 0 10.9 7.73 
Thurs tone dat a 
o.o 
1.0 
0.14 
-0.704 
Change 
Sept . to 
Jan. 
-1. 2-. 
Raw T 
- 3.13 - 2.99 
- 3.84 - 2.56 
- 2.68 - 1.79 
-11.7 -10.34 
- 4.0 - 1.93 
-15.7 -12.27 
- .296 
1. This 11T11 scale i s the s cale for the entire group which took the 
test in Sept . 1935. 
,: . 
.. 
TABLE XVIII 
Distribution of Humanities Exempt, 1935, enrolled in other 
History or Social Science, and trucing the test as shown . 
Tl Raw Frequency Frequency 
Score Score Sept. 'J2 Jan. ·~6 
69 87 l 
67 84 2 3 
66 81 l 3 
64 78 l 3 
62 75 6 3 
60 72 l 0 
59 69 2 4 
58 66 4 3 
57 63 0 3 
55 60 6 3 
54 57 4 0 
52 54 3 2 
51 51 1 3 
Number 31 31 Change 
Mean 67.69 70.69 Sept. to 
Sigma 9.42 10.74 Jan. 
V 13.8 15.4 tl.6 
Raw T Raw T Raw T -
Q3 76.13 62.75 80.4 65.6 t 4 .27 t 2.85 
Md 67.l 58.37 70!4 59 .47 t 3.3 + 1.10 
Q1 
64T or above 
59.81 54.94 62.75 56.83 t 2.94 · 1.89 
(ave .) N = 4 8,3 . 0 66.7 77. 0 6.3 • .3 - 6.0 - 3.4 
52T or below 
(ave.) N = 4 52.5 51.5 81.0 66.0 t28.5 +14-5 
Differ ence in 
f avor of high 30.5 15 .2 -4.0 - 2.7 -34-5 -17.9 
Thurstone Data 
Mean o.o 0. 342 
Sigma 1.0 1.54 ·- - 0.54 
1. This 11T11 scale i s the ·scale for the entire group who took the 
te st in Sept. 1935. 
TABLE XIX 
Distribution of Biology Exempt, 1935, enrolled i n other Biol-
Tl Raw 
Score Score 
76 
83 74 
79 72 
75 70 
74 68 
70 66 
68 64 
65 62 
63 .60 
62 58 
60 56 
58 54 
57 52 
56 50 
54 48 
52 46 
50 44 
47 42 
45 40 
Number 
Mean 
Sigma 
V 
Q3 
Md 
Qi 
66T or .above 
(ave.) N = 5 
50T or below 
(ave.) N = 12 
Difference in 
f avor of high 
Mean 
Si gma 
ogy, and taking the test as shown. 
Frequency Frequency 
Sept. I 35 Jan. 1 36 
1 
1 
1 
1 2 
0 1 
3 3 
1 7 
3 4 
2 4 
6 8 
2 6 
4 6 
6 4 
6 1 
7 4 
7 3 
12 2 
1 
1 
60 60 
52.87 59.57 
6.96 7.92 
13.4 1.3.6 
Raw T Raw T 
58.3 62. 15 64 • .3 68.3 
51.3 56.65 58.5 62.25 
46.86 52.86 53.5 57.75 
67.2 72.4 68.0 74.0 
44.58 50.58 52.0 57 
22.66 21.82 16.0 17.0 
Thurstone Data 
o.o 
1.0 
0.735 
0.997 
Change 
Sept. to 
Jan. 
- 0.2 
Raw T 
-6. 0 - 6.15 
-7.2 -5.60 
-6.64 -4.89 
-0.8 -1.6 
-7.42 -6. 42 
-6.62 - 4. 82 
-0.003 
1. This "T" scale i s the scale for the entire group which took the 
test in Sept. 1935. 
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